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8QLYHUVLWLHV DUH FRQFHUQHG ZLWK SURYLGLQJ KLJK TXDOLW\ SURJUDPV WR EHWWHU ILW VWXGHQWV¶ UHTXLUHPHQWV DQG ODERXU PDUNHW
7HDFKLQJ 3ROLWLFDO 6FLHQFHV,QWHUQDWLRQDO 5HODWLRQV LV QRW HDV\ DV WKH ILHOG LV VRPHZKDW XQDWWUDFWLYH FRPSDUHG WR RWKHU
WHUWLDU\ OHYHOGLVFLSOLQHV:HWKRXJKW WKDW WUDQVGLVFLSOLQDU\DQGHPEHGGHGOHDUQLQJZLOO OHDG WREHWWHUDFDGHPLFUHVXOWV:H
DSSOLHG WKLV DSSURDFK LQ WZRZHHNV(UDVPXV ,QWHQVLYH 3URJUDPPH LPSOHPHQWHG LQ RQ D JURXSRI  VWXGHQWV










'LVFLSOLQHV EHORQJLQJ WR 3ROLWLFDO 6FLHQFH  ,QWHUQDWLRQDO 5HODWLRQV KDYH FHUWDLQ SDUWLFXODULWLHV ZKLFK
GLVWLQJXLVKWKHPIURPRWKHUILHOGVRIVWXG\DQGJURXSVRIGLVFLSOLQHV)LUVWRIDOOWKH\VHHPWREHVRPHZKDWDULG
XQDWWUDFWLYHDQGPRUHGLIILFXOWWREHDSSURDFKHGFRPSDUHGWRRWKHUDFDGHPLFGLVFLSOLQHVH[LVWLQJDWWHUWLDU\OHYHO
$QRWKHU VSHFLILF IHDWXUHZRXOGEH WKDW3ROLWLFDO6FLHQFH  ,QWHUQDWLRQDO5HODWLRQVDUHXVXDOO\ WDXJKWGXH WR
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$QRWKHU DUJXPHQW IRU VXSSRUWLQJ RXU LGHD WKDW 3ROLWLFDO 6FLHQFH  ,QWHUQDWLRQDO 5HODWLRQV KDYH VSHFLILF
FKDUDFWHULVWLFVZKLFKXVXDOO\GRQRWH[LVWLQRWKHUGLVFLSOLQHRIVWXG\LVWKDW\RXFDQQRWPHHWWKHPWRRRIWHQLQWKH
IUDPHZRUN RI RWKHU VWXG\ SURJUDPV 3ROLWLFDO 6FLHQFH  ,QWHUQDWLRQDO 5HODWLRQV DUH QRW WDXJKW DV VXFK IRU
H[DPSOH LQ HFRQRPLFV LQ ILQDQFH DQG EDQNLQJ LQ KLVWRU\ RU ODZ HWF:H FDQ ILQG WKHP HVSHFLDOO\ LQ WKRVH
XQLYHUVLW\VSHFLDOL]DWLRQVWKDWDUHPDQDJHGE\WKHVWXG\SURJUDPVIURP3ROLWLFDO6FLHQFHVVROHO\






-HDQ3LDJHWDV WKHIRXQGHURI WKH WUDQVGLVFLSOLQDULW\ 7' LQWURGXFHG WKHFRQFHSW LQDQGVLQFH WKHQ WKH
WHUPKDVXQGHUJRQHDVHULHVRIVFLHQWLILFGHYHORSPHQWVEDVHGRQWKHZRUNRIPDQ\RWKHUOHDGLQJWKLQNHUVZKLFK
FXOPLQDWHG LQ WKH DGRSWLRQ LQ  RI WKH ILUVW &KDUWHU RI 7UDQVGLVFLSOLQDULW\ GXULQJ WKH )LUVW &RQJUHVV RI
7UDQVGLVFLSOLQDULW\KHOGLQ3RUWXJDO
3LDJHW >@ VXSSRUWV WKH LGHD WKDW WUDQVGLVFLSOLQDULW\ ³ZLOO QRW EH OLPLWHG WR WKH LQWHUDFWLRQV RU UHFLSURFLWLHV
EHWZHHQ WKH VSHFLDOL]HG UHVHDUFKHV EXW ZLOO ORFDWH WKHVH OLQNV LQVLGH D WRWDO V\VWHPZLWKRXW VWDEOH ERXQGDULHV
EHWZHHQ WKH GLVFLSOLQHV´ :H FRQVLGHU WKLV DV DQ DGYDQWDJH WKDW VKRXOG EH SRVLWLYHO\ H[SORLWHG HVSHFLDOO\ LQ
WHUWLDU\HGXFDWLRQ2XU(UDVPXV,3DQGKHQFHRXUUHVHDUFKZDVEXLOWRQVXFKWUDQVGLVFLSOLQDU\DSSURDFKZLWK




VXEMHFW PDWWHU´ :LQTXLVW DOVR VKRZV WKDW ³WKH DGGLWLRQ RI D VLQJOH WUDQGLVFLSOLQDULW\ RULHQWHG FRXUVH FRXOG
SURYLGHDPSOHRSSRUWXQLW\ IRUVWXGHQWV WRVHDUFKRXWDQGDSSO\RYHUDUFKLQJSULQFLSOHV WKDWFRQQHFW WKHYDULRXV
ILHOGVWKH\DUHVWXG\LQJ6XFKDFRXUVHFRXOGEHH[SHFWHGWRKDYHDQLPSDFWRQWKHHQWLUHLQWHOOHFWXDOFRPPXQLW\
DVWKHXQLI\LQJLGHDVLQWURGXFHGLQLWVSUHDGE\PHDQVRIVWXGHQWTXHVWLRQLQJDQGGLVFXVVLRQ´




$FFRPSDQLHGE\ HPEHGGHG OHDUQLQJ7'FRXOGEH D IDFWRU IRU VXFFHVV LQ WKH OHDUQLQJ SURFHVV LQ DFDGHPLF
HQYLURQPHQWVDQGQRWRQO\0DQ\KLJKHUHGXFDWLRQLQVWLWXWLRQV+(,VKDYHIRXQGWKDWHPEHGGLQJOHDUQLQJDQG
WHDFKLQJ VWUDWHJLHV LV D ORQJ DQG FRPSOH[ SURFHVV ZKLFK IUHTXHQWO\ JRHV WKURXJK D F\FOH >«@ DQG ZLWKRXW
HIIHFWLYH LQVWLWXWLRQDO VXSSRUW DQG PRQLWRULQJ PDQ\ GHYHORSPHQW DFWLYLWLHV DUH XQOLNHO\ WR KDYH WKH LQWHQGHG
LPSDFW >@ %XW GHVSLWH WKH UHTXLUHG HIIRUW LQ SODQQLQJ DQG GHVLJQLQJ LW HPEHGGHG OHDUQLQJ EULQJV VLJQLILFDQW
DGYDQWDJHV DV VXVWDLQHG E\ &('()23 >@ ³5HVHDUFK KDV GHPRQVWUDWHG WKDW VWXGHQWV IROORZLQJ HPEHGGHG
FRXUVHV DFKLHYHG EHWWHU UHVXOWV WKDQ WKRVH RQ QRQHPEHGGHG RQHV 7KLV ZDV DSDUW IURP WKH IDFW WKDW OHDUQHUV
GHYHORSHGDPRUHSRVLWLYHDWWLWXGHWRZDUGVWKHNH\VNLOOVVXEMHFWV´
'HILQHGDVDOHDUQLQJWKDWLVEDVHGRQWKHSUHPLVHWKDWWKHPRUHFRQWH[WXDOOHDUQLQJLVWRWKHMRERUWDVNWKH
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LQVWDQW PHVVDJLQJ LQWHOOLJHQW VHDUFK DQG FRQWHQW PDQDJHPHQW DQG LQWHJUDWLQJ OHDUQLQJ ZLWK NQRZOHGJH




WR KLJKHU XQGHUVWDQGLQJ RI WKH UHVHDUFKHG ILHOG :H HVWLPDWHG EHWWHU DFDGHPLF DFKLHYHPHQWV RI WKH VWXGHQWV
SDUWLFLSDWLQJ LQ WKH VWXG\ FRPSDUHG WR WKHRQHVREWDLQHG LQSUHYLRXV \HDUV2XU UHVHDUFKREMHFWLYHV HQYLVDJHG
ILQGLQJRXWLIDQGKRZ7'DQGHPEHGGHGOHDUQLQJDIIHFWWKHXQGHUJUDGXDWHVWXGHQWV¶DFDGHPLFDFKLHYHPHQWV
:H SHUIRUPHG WKLV VWXG\ LQ WKH ILHOG RI 3ROLWLFDO 6FLHQFH  ,QWHUQDWLRQDO 5HODWLRQV E\ GHVLJQLQJ DQG
LPSOHPHQWLQJ DQ (UDVPXV ,3 ZLWK WKH WLWOH ³6WDELOLW\ DQG VHFXULW\ IRU (XURSHDQ VXVWDLQDEOH GHYHORSPHQW´








6WDELOLW\ WKURXJK VHFXULW\  (8¶V SROLFLHV DQG SURJUDPPHV  6WUDWHJLHV ZLWKLQ WKH HFRQRPLF (XURSHDQ
GHYHORSPHQW7KHDFTXLVFRPPXQDXWDLUHWUHQGVDQGGHYHORSPHQW*OREDOL]DWLRQYHUVXV(XURSHDQL]DWLRQ
ZLWKLQWKHEXVLQHVVHQYLURQPHQW
(YHU\ \HDU WKH JURXS RI DWWHQGLQJ VWXGHQWV  ZDV WUDQVQDWLRQDO FRPSRVHG WKH SDUWLFLSDQWV DQG WHDFKHUV
FRPLQJIURP$XVWULD-RKDQQHV.HSOHU8QLYHUVLWDHW/LQ]%XOJDULD³6W&\ULODQG6W0HWKRGLXV´8QLYHUVLW\RI
9HOLNR7XUQRYR/LWKXDQLD&ROOHJHRI6RFLDO6FLHQFHV3RODQG8QLYHUVLW\RI:URFODZ3RUWXJDO3RO\WHFKQLF






OHDUQLQJ OHFWXUHV H[SRVLWLYHGHPRQVWUDWLYH PHWKRGV SUREOHPVROYLQJ HVVD\ SURMHFW VHPLQDUV LQWHUDFWLYH
GLVFXVVLRQV FDVHVWXGLHVSUHVHQWDWLRQ FROOHFWLQJGDWDPDNLQJ V\QWKHVLV UROHSOD\LQJGHYLO¶VDGYRFDWH FULWLFDO
WKLQNLQJ ZRUNLQJ LQ SDLUVJURXS EUDLQVWRUPLQJ GLIIHUHQWLDWHG DVVLJQPHQW DQG KRPHZRUN ± PRVW RI WKHP
VXSSRUWHGE\DXGLRYLVXDODQGFRPSXWHUUHVRXUFHVRUDGRSWLQJFRPSXWHUVRIWZDUHWRVROYHSUREOHPVDQGSUHVHQW
GDWDUHSRUWV
'XULQJ WKH UHVHDUFKREVHUYDWLRQ LQWHUYLHZDQGTXHVWLRQQDLUHZHUHXVHG LQRUGHU WRFROOHFWXVHIXOGDWD:H
GHVLJQHG D TXHVWLRQQDLUH UHJDUGLQJ WKH HIIHFWV DQG LPSDFW RI WKH FRXUVH WKURXJK WKH SHUVSHFWLYH RI WKH XVHG
WHDFKLQJOHDUQLQJ WHFKQLTXHV ZLWKLQ WKH TXHVWLRQQDLUH TXHVWLRQV DERXW  WKH VWUXFWXUH WDXJKW WRSLFV ,3
FXUULFXOXP ,3 GXUDWLRQ WHDFKLQJ PHWKRGV KDYH EHHQ DGGUHVVHG DQG DQ LQWHUYLHZ IRU WKH LPSUHVVLRQV DQG










ILOO LQ D IHHGEDFN TXHVWLRQQDLUH $OO VWXGHQWV ILOOHG LQ WKH TXHVWLRQQDLUH  SHU \HDU  LQ WRWDO 7KH
TXHVWLRQQDLUHZDVWKHVDPHIRUDOOVWXGHQWVDV WKH WDXJKWPRGXOHVUHPDLQHGXQFKDQJHGRYHUWKHWKUHH\HDUVRI
SURMHFW¶V LPSOHPHQWDWLRQ VWUXFWXUH FRQWHQW XVHGPDWHULDOV PHWKRGV DFWLYLWLHV 7KH TXHVWLRQQDLUH FRQWDLQHG
PXOWLSOHFKRLFH0&LWHPV7KHDQVZHUVZHJRWDUHUHQGHUHGLQWKHILJXUHEHORZ
)LJ$QVZHUVLQREWDLQHGIURPWKH66(6'TXHVWLRQQDLUH





     
     




DSRVLWLYHJHQHUDOSHUFHSWLRQ HJ , OLNHG LW LWZDV2. LWZDVGLIIHUHQW LQ WKHJRRGVHQVH DQHZH[SHULHQFH
%HLQJDVNHGDERXWWKHLQWHUHVWIRUWKHFRXUVHRIWKHUHVSRQGHQWVKDYHDSSUHFLDWHGLWDVEHLQJYHU\KLJKDQG
DVKLJK7KH\MXVWLILHGLQPRVWRIWKHFDVHVE\WKHIDFWWKDWLWZDVDQLQQRYDWLYHFRXUVHWKDWGRHVQRWH[LVW
DVVXFKLQWKHVWXG\SURJUDPPHDW WKHLUXQLYHUVLW\ WKDW LW LVDXQLTXHFRPELQDWLRQRIGLVFLSOLQHVIURPGLIIHUHQW
DUHDVWUHDWLQJVHFXULW\DQGVWDELOLW\DQGWKDWLWZDV³DGLIIHUHQWNLQGRIFRXUVH´RIWKHVWXGHQWVHPSKDVL]HG
WKDW WKH\ KDG QR SUREOHPV LQ XQGHUVWDQGLQJ WKH FRQWHQWV LW ZDV HDV\ WR FRPSUHKHQG WHDFKHUV¶ WKHRUHWLFDO
H[SODQDWLRQV DV WKH\ KDYH EHHQ DFFRPSDQLHG E\ PDQ\ GLYHUVH SUDFWLFDO DFWLYLWLHV DQG DWWUDFWLYH PHWKRGV DQG
LQVWUXPHQWVZKLFKVWXGHQWVGLGQRWPHHWWRRRIWHQLQRWKHUFRXUVHVDQGGLVFLSOLQHV6WXGHQWVXQGHUOLQHGWKDWZKDW
PDGH WKH FRXUVH LQWHOOLJLEOH DQG DWWUDFWLYH ZDV WKH SRVVLELOLW\ WR JHW LQYROYHG LQ DW\SLFDO DQG QRW WRR VSUHDG
WHFKQLTXHV DQG PHWKRGV WKH PRVW ³HQMR\HG´ EHLQJ UROH SOD\ GHYLO¶V DGYRFDWH FDVH VWXGLHV DXGLRYLVXDO
PDWHULDOVZRUNLQJLQWUDQVQDWLRQDOJURXSV
'LVFXVVLRQV
*UDGXDWHV QHHGV WR KROG XSGDWHG DQG DFFXUDWH NQRZOHGJH DQG LQIRUPDWLRQ WR EH ³HTXLSSHG´ZLWK HIILFLHQW
VFLHQWLILFDQGLQWHUQDWLRQDOFRPSHWHQFHVDQGPDQDJHPHQWVNLOOVDVQRZDGD\VWKHUHLVDSUHVHQWODERXUPDUNHWVHHN
IRU KLJKO\ VSHFLDOL]HG HPSOR\HHV DQG WKH HPSOR\HUV QHHG ZHOO WUDLQHG SURIHVVLRQDOV DQG H[SHUWV 7KH ,3
VWUHQJWKHQHGWKHVWXGHQWV¶VFLHQWLILFFRRSHUDWLRQDQGSURPRWHGDVXVWDLQDEOHOHDUQLQJFRPPXQLW\WKDWPD\ILOOWKH
JDSEHWZHHQWKHFRPSHWHQFLHVRIIHUHGE\QDWLRQDOFRXUVHVDQGWKHLQWHUQDWLRQDOFRPSHWHQFLHVQHHGHGE\WKHODERU
PDUNHW ,3 RIIHUHG WKH FKDQFH WR XQGHUVWDQG VHFXULW\ JOREDOL]DWLRQ DQG LQWHUQDWLRQDOL]DWLRQ QRW RQO\ LQ D
WKHRUHWLFDO ZD\ EXW DOVR LQ D SURDFWLYH DSSURDFK 7KH0XOWLSOH ,QWHOOLJHQFHV 0, RI *DUGQHU >@ UHSUHVHQWV
HYLGHQFH WKDW0, FDQ DQG PXVW EH VXFFHVVIXOO\ IUXFWLILHG DW DQ\ DJH LQ DQ\ OHDUQLQJ FRQWH[W DV WKH VWXGHQWV
LQYROYHGLQRXUVWXG\XVHGGLIIHUHQWW\SHVRILQWHOOLJHQFHVLQSHUIRUPLQJWKHDOORFDWHGWDVNV
7KH GDWD ZH JRW IURP RXU VWXG\ DUH YHU\ LQWHUHVWLQJ ([WUHPHO\ KLJK SHUFHQWDJH RI VWXGHQWV RYHU 
DSSUHFLDWHGDVDGHTXDWHWKHFRXUVHVWUXFWXUHDQGWRSLFVSURYLQJWKDWWKH\OLNHGWKHZD\RIFRPSRVLQJWKHFRXUVH
WKHFRPELQDWLRQRIGLVFLSOLQHV HYDOXDWHG WKHFRXUVHDVDGHTXDWH LQ WHUPVRI LWVFRQWHQW7KLV UHIOHFWVQRW
RQO\FRPSDWLELOLW\ZLWKWKHLUH[SHFWDWLRQVEXWDOVRDSHUIHFWILWEHWZHHQZKDWWKH\QHHGHGWROHDUQDQGZKDWWKH\
JRW 4XLWH KLJK DSSUHFLDWLYH YDOXHV ZHUH REWDLQHG FRQFHUQLQJ WKH PHWKRGV XVHG LQ WKHRUHWLFDO DQG SUDFWLFDO
DFWLYLWLHV RYHU  RI WKH VWXGHQWV VDLG WKH PHWKRGV ZHUH ³DGHTXDWH´ +RZHYHU  RI  VDZ WKHP DV
LQDGHTXDWH7KHUHVXOWXQGHUOLQHVWKDW WKHZD\VWXGHQWVZHUHSURYLGHGZLWKNQRZOHGJHVNLOOVDQGFRPSHWHQFLHV
KRZ WKH\ JHW WKH SURIHVVLRQDO SURYLVLRQDO IXOILOOHG WKHLU H[SHFWDWLRQV DQG WKH DFDGHPLF VWDQGDUGV $OO WKHVH
UHVXOWV GLVSOD\ D XQLW\ RI YLHZV DQG SHUFHSWLRQV DW VWXGHQWV ZKLFK GRHV QRW REVHUYH WKH W\SLFDO *DXVVLDQ
GLVWULEXWLRQLWLVDV\PPHWULFVKLIWHGWRWKHULJKWDQGKDVDKLJKQDUURZSHDNEXWVXSSRUWVWKHSUHUHTXLVLWHRIRXU
VWXG\ VWXGHQWV SRVLWLYHO\ DSSUHFLDWHG WKH WUDQVGLVFLSOLQDULW\ RI WKH FRXUVH DQG DOO PHWKRGV WKDW JDYH LWV WKH
HPEHGGHGOHDUQLQJDSSURDFK7KRVHZKRSUHIHUSUDFWLFDODFWLYLWLHVLQVWHDGRIWKHRU\JDWKHUHGIDUPRUHWKDQKDOI




WKHRU\ WKDQSUDFWLFH DQGZH FRXOG ILQG DV UHDVRQ IRU WKLV WKH ILQJHUSULQW RI FODVVLFDO WHDFKLQJ VW\OH EDVHG WRR
PXFKRQWKHRU\WKDWLVVWLOOLQXVHLQPDQ\XQLYHUVLWLHV
7KH WHVWLPRQLDOV RI VWXGHQWV VXSSRUW RXU DERYHPHQWLRQHG ILQGLQJV LQWHUHVWLQJ LQQRYDWLYH SUDFWLFDO
DSSOLFDWLRQV ILOPV YLGHRV , OLNHG XVLQJ FDVH VWXGLHV , HQMR\HG ZRUNLQJ LQ PXOWLQDWLRQDO JURXSV ZH JRW
LQWHUHVWLQJWDVNVDWFRXUVHVLWZDVUHDOO\JRRGWRPDNHWKHVHSUDFWLFDODFWLYLWLHVSUDFWLFDODFWLYLW\ZDVJUHDW,
UHDOO\ HQMR\HG LW WKH VHPLQDU EURXJKW XS PDWWHUV WKDW , QHYHU OHDUQW RU WKRXJKW DERXW EHIRUH  VRPHWKLQJ
LQQRYDWLRQDODQGSUHVHQWHGLQDJRRGZD\WKHFRXUVHVZHUHHDV\WRXQGHUVWDQGDQGZHUHQRWERULQJWKHPRVW







$FDGHPLF SHUIRUPDQFHV ZHUH KLJK DV LQ ERWK WHVWV RYHU  JRW VFRUHV DERYH  ZKLFK LV FRQVLGHUHG JRRG
DFDGHPLFUHVXOW
&RQFOXVLRQV
$VDUHVXOWRIDSSO\LQJ7'DQGHPEHGGHG OHDUQLQJ LQRXU(UDVPXV,3ZHPD\DSSUHFLDWH WKDW WKHVWXGHQWV
EHFDPHPRUHDZDUHRIWKHDFWXDOVHFXULW\HQYLURQPHQWRIWKHEXVLQHVVRSSRUWXQLWLHVDQGFXOWXUDOGLIIHUHQFHVLQD
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